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(54) Autonomous infrared sensing apparatus powered by a photovoltaic device 



(57) An autonomous infrared sensing apparatus (1) 
comprising at least: 

a source of energy (2) including at least one photo- 
voltaic element (3), 

an infrared detector (4), 

an optical element (5), 

an electronic circuit (6), 



characterised in that the said optical element (5) 
of the sensing apparatus (1) is physically disposed so 
as to cover essentially the entire active surface (3A) of 
the photovoltaic element (3), and : 

said optical element (5) exhibits a high transparen- 
cy in at least part of the spectrum in which the pho- 
tovoltaic device (3) is capable of converting photons 
into electrical energy, and 

at least a part of said optical element (5) acts as an 
infrared optical element. 
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Description 

[0001 ] The invention deals with a compact and 
omous infrared sensing apparatus. 
[0002] An infrared apparatus comprises at lea 

a source of energy including at least one photo- 
voltaic element, 

an infrared detector, 

an optical element, and 

an electronic circuit. 

[0003] This case is well illustrated in the US Patent 
No. 4,982,176 entitled is "Solar powered lighting and 
alarm system activated by motion detection". 
[0004] One of the drawbacks of this apparatus is that 
the photovoltaic device is spatially separated from the 
infrared detector and from the optical element. 
[0005] The present invention has as its object to pro- 
pose a compact and autonomous infrared sensing ap- 
paratus which doos not present this drawback. 
[0006] Another object is to provide an apparatus of the 
aforementioned type improved in an economical way. 
[0007] To this end, the invention has as its subject 
matter a compact and autonomous apparatus of the 
aforementioned type, more particularly characterised in 
that said the optical element of the sensing apparatus 
is physically disposed so as to cover essentially the en- 
tire surface of the photovoltaic device, and : 

said optical element exhibits a high transparency in 
at least part of the spectrum in which the photovolta- 
ic device is capable of converting photons into elec- 
trical energy, and 

at least a part of said optical element acts as an in- 
frared optical element. 

[0008] The invention will be better understood from 
reading the description which follows, given by way of 
non-limiting example, with reference to the attached 
drawing in which: 

[0009] Figures 1 A to 1 K : Schematic cutaway drawing 
of the basic design (fig 1 A) of the apparatus according 
to the invention and of optional designs (fig. 1B to 1K) 
of the same apparatus. 

[0010] Figure 2 : Parts of an autonomous infrared 
sensing apparatus designed for a compact assembling 
according to the invention. 

[0011] A compact and autonomous infrared sensing 
apparatus 1 can be seen in the figures 1 A to 1 K and 2. 
[0012] This autonomous sensing apparatus 1 com- 
prising at least: 

a source 2 of energy including at least one photo- 
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an electronic circuit 6. 

[0013] An infrared detector 4 is a device which ab- 
io sorbs infrared radiation "B" and converts it to an electric 
signal. 

[0014] A photovoltaic element is a device which ab- 
sorbs incoming photons and converts them to electricity. 
[0015] An optical element 5, according to the inven- 
ts tion, is a device which at least transmits a part of the 
incoming electromagnetic radiation "A" to the infrared 
detector and to the photovoltaic device. 
[0016] An electronic circuit 6, according to the inven- 
tion, is a device which transforms the primary electric 
20 signal of the infrared detector in a secondary electronic 
signal "S" used to activate another electric or electronic 
element. 

[0017] In a notable way, the optical element 5 of the 
sensing apparatus 1 is physically disposed so as to cov- 
25 er essentially the entire surface of the photovoltaic ele- 
ment 3, and : 

said optical element 5 exhibits a high transparency 
in at least part of the spectrum in which the photo- 
30 voltaic element 3 is capable of converting photons 
into electrical energy, and 

at least a part of said optical element 5 acts as an 
infrared optical element. 

35 

[0018] An autonomous sensing apparatus according 
to claim 1 , characterised in that part of the optical ele- 
ment 5 which has functionality in the infrared part of the 
spectrum deflects the incoming infrared radiation onto 
40 the infrared detector 4. 

[0019] In a notable way, the part of the optical element 
5 which acts as an infrared optical element is a part 
which at least deflects the incoming infrared radiation 
onto the infrared detector 4. 
45 [0020] in a variant, the Infrared detector 4 is disposed 
on the active surface 3A of the photovoltaic element 3 
(figures 1A and 1D to 1K). 

[0021 ] The active surface 3A of the photovoltaic ele- 
ment 3 is the part of the surface of this element which 
50 absorbs photons and converts them into electricity. 
[0022] in another variant, the infrared detector 4 is 
placed in a cavity 3B in the active surface 3A of the pho- 
tovoltaic element 3 (figure 1 B). 

[0023] In another variant, the infrared detector 4 is 
55 disposed behind the photovoltaic element 3 such that 
infrared radiation "B" reaches said infrared detector 4 
through an aperture 3C (figure 1C). 
[0024] In this way a sensing apparatus 1 can be con- 
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structed which is compact. 

[0025] In an embodiment, (figure 1D) the source of 
energy 2 also comprises at least one of the following : 

a non-rechargeable battery 2A, 

a rechargeable battery 2B, 

a capacitor 2C. 

[0026] In this way a sensing apparatus 1 can be con- 
structed which is both compact and autonomous. 
[0027] In a special design the autonomous sensing 
apparatus 1 might comprise a peripheral housing 7 in- 
cluding a mirror 8 with the purpose of recapturing pho- 
tons which have been reflected from the active surface 
3A of the photovoltaic element 3, thus increasing the 
possibility of photon capture by the photovoltaic element 
3 (figure 1 E). 

[0028] Preferably, the autonomous sensing appara- 
tus 1 further comprises an alarm device 9. This alarm 
device 9 could be for example, a device which uses light 
or sound to draw attention (figures 1 F and 1 J). 
[0029] In a variant, the autonomous sensing appara- 
tus 1 comprises a switching element 1 0 for another elec- 
tric or electronic device 11 (figures 1G and 1 1). 
[0030] In an embodiment, as pictured on figure 1H , 
the autonomous sensing apparatus 1 further comprises 
at least a radio frequency emitter 1 2 for communication 
with a second electronic system 13 equipped with at 
least a radio frequency receiver 14. 
[0031 ] In another embodiment the autonomous sens- 
ing apparatus 1 further comprises at least a radio fre- 
quency 12 emitter for communication with a switching 
element 1 0 equipped with at least a radio frequency re- 
ceiver 14 (figure 11). 

[0032] In a variant the autonomous sensing appara- 
tus 1 further comprises at least an infrared emitter 15 
for communication with a second electronic system 13 
equipped with at least an infrared receiver 16 (figure 
1H). 

[0033] In another variant the autonomous sensing ap- 
paratus 1 further comprises at least an infrared emitter 
15 for communication with a switching element 10 
equipped with at least an Infrared receiver 1 6 (figure 1 1). 
[0034] In an embodiment the said second electronic 
system 13 is an alarm device. (figure 1J) 
[0035] The autonomous sensing apparatus 1 further 
comprises at least one additional sensing device 1 7 for 
the infrared, ultraviolet or visible radiation (figures 1K 
and 2). 

[0036] The autonomous sensing apparatus further 1 
comprises an additional sensing device 1 7 for the meas- 
urement of temperature or humidity (figures 1 K and 2). 



Claims 

1. An autonomous infrared sensing apparatus (1) 
comprising at least: 

5 

a source of energy (2) including at least one 
photovoltaic element (3), 

an infrared detector (4), 

10 

an optical element (5), 

an electronic circuit (6), 

15 characterised in that the said optical ele- 

ment (5) of the sensing apparatus (1) is physically 
disposed so as to cover essentially the entire active 
surface (3A) of the photovoltaic element (3), and : 

20 - said optical element (5) exhibits a high trans- 
parency in at least part of the spectrum in which 
the photovoltaic device (3) is capable of con- 
verting photons into electrical energy, and 

25 - at least a part of said optical element (5) acts 
as an infrared optical element. 

2. An autonomous sensing apparatus according to 
claim 1 , characterised in that part of the optical 

30 element (5) which has functionality in the infrared 
part of the spectrum deflects the incoming infrared 
radiation onto the infrared detector (4). 

3. An autonomous sensing apparatus according to 
35 claim 1 or 2, characterised In that said infrared de- 
tector (4) is disposed on the active surface (3A) of 
the photovoltaic element (3). 

4. An autonomous sensing apparatus according to 
40 claim 1 or 2, characterised in that said infrared de- 
tector (4) is disposed in a cavity (3B) in the active 
surface (3A) of the photovoltaic element (3). 

5. An autonomous sensing apparatus according to 
45 claim 1 or 2, characterised in that said infrared de- 
tector (4) is disposed behind the photovoltaic ele- 
ment (3) such that infrared radiation reaches said 
detector through an aperture (3C). 

50 6. An autonomous sensing apparatus according to 
one of the claims 1 to 5, characterised in that the 
source of energy (2) comprises a non-rechargcable 
battery (2A). 

55 7. An autonomous sensing apparatus according to 
one of the claims 1 to 5, characterised in that the 
source of energy (2) comprises a rechargeable bat- 
tery (2B). 
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18. An autonomous sensing apparatus according to 
one of the claims 1 to 17, characterised in that it 
further comprises an additional sensing device (17) 
for the measurement of the temperature or the hu- 
midity. 

one of the claims 1 to 8, characterised in that it 
comprises a peripheral housing (7) and disposed 
inside said peripheral housing (7), a mirror (8) with 
the purpose of recapturing photons which have 
been reflected from the active surface (3A) of the 10 
photovoltaic element. 

10. An autonomous sensing apparatus according to 
one of the claims 1 to 9, characterised in that it 

further comprises an alarm device (9). 15 

11. An autonomous sensing apparatus according to 
one of the claims 1 to 9, characterised In that it 

further comprises a switching element (10) for an- 
other electric or electronic device (11 ). 20 

12. An autonomous sensing apparatus according to 
one of the claims 1 to 11 . characterised in that it 
further comprises at least a radio frequency emitter 
(12) for communication with a second electronic 25 
system (13) equipped with at least a radio frequen- 
cy receiver (14). 

13. An autonomous sensing apparatus according to 
one of the claims 1 to 11 , characterised in that it 30 
further comprises at least a radio frequency emitter 

(12) for communication with a switching element 
(10) equipped with at least a radio frequency receiv- 
er (14). 

35 

14. An autonomous sensing apparatus according to 
one of the claims 1 to 11 . characterised in that it 
further comprises at least an infrared emitter (15) 
for communication with a second electronic system 

(1 3) equipped with at least an infrared receiver (1 6). 40 

15. An autonomous sensing apparatus according to 
one of the claims 1 to 11 . characterised in that it 
further comprises at least an infrared emitter (15) 

for communication with a switching element (10) 45 
equipped with at least an infrared receiver (16). 

16. An autonomous sensing apparatus according to 
one of the claims 11 to 15, characterised in that 
said second electronic system (13) is an alarm de- so 
vice. 

17. An autonomous sensing apparatus according to 
one of the claims 1 to 16, characterised in that it 
further comprises at least one additional sensing 55 
device (1 7) for the infrared, ultraviolet or visible ra- 
diation. 



. 8. An autonomous sensing apparatus according to 
v one of the claims 1 to 7, characterised in that the 

source of energy (2) comprises a capacitor (2C). 

9. An autonomous sensing apparatus according to 5 
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